Abstract: This paper presents preliminary results concerning the design and aerodynamic calculations of a light sport aircraft (LSA
INTRODUCTION
The aircraft development process consists in the following main steps: market analysis and customer requirements, mission specifications, conceptual and preliminary design, detailed design, prototype manufacturing, flight test, and finally the aircraft production. In the first stage, the aircraft structure is defined as concept, without precise calculations. Thus, the preliminary design phase tends to employ the outcomes of a calculation procedure. As the name implies, the initial parameters, which are established in this step, will be optimised during next stages of the design. Hence, the initial parameters have a significant influence on the detail design phase. These parameters are also used as input data to the 3D modelling of the aircraft, the base shape being one of the main results of the preliminary design. In a modern design process, the 3D model of the aircraft plays a crucial role. The base design of the studied aircraft, see Figures 1, 2 and 3 was also made by studying several airplanes in the same class of regulations CS-LSA [1] , e.g. Flight Design CTLSi, Czech Sport Aircraft, Evektor Harmony.
These were analysed according to the general configuration, specific fuel consumption, flight range and main aerodynamic performances.
The preliminary design of the airplane was made with the aid of Advanced Aircraft Analysis (AAA), DARcorporation [2] , a state of the art software in the field of aircraft design and analysis, and XFLr 5 [3] software. The airplane, named Sky Dreamer [4] , has the general characteristics shown in Table 1 . [2] According to [2] , the relationship between drag and lift is expressed by the following equation.
= 0.0122 + 0.0450 2 .
(1)
WIND TUNNEL TESTS
In order to assess also experimentally the aerodynamic characteristics of the airplane, a 1:10 scale model was tested. The experiments were performed using the infrastructure of the Aerodynamics laboratory of Transilvania University of Brasov. The used wind tunnel, see Figure 6 , has a closed test section of 1.2m x 0.6m x 1.2m, maximum velocity of 40 m/s and the turbulence lower than 0.5%. It meets the requirements of the SAE (Society of the Automotive Engineers) [6] . It has a four-component strain-gauge balance with a PC-based system of data acquisition, and a moving belt device for ground effect simulation [7] .
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Fig. 6 -Axonometric view of wind tunnel test section and (2) aerodynamic (strain-gauge) balance
The aerodynamic strain-gauge balance used for measurements consists of a sting (used to support the model), the arm of the balance and two elastic elements (thin walls tubes), which are fixed on a frame. Details are shown in Figure 7 . The aerodynamic forces ( ) which are acting on the studied model are transmitted to the elastic elements and their deformations are taking over by the strain gages, which are glued on the elastic tubes. Finally, they are transmitted to the recording system which converts them into electrical signals, the values of the latter ones being displayed by the system of data acquisition. Figure 8 shows the results concerning the calibration of this tensometric device. They describe the dependencies between the magnitude of the aerodynamics forces acting on the model and the values of the signals, lift ( ) and drag ( ), displayed by the data acquisition system In order to achieve variations of aerodynamic coefficients lower than 1e-03, thereby satisfying SAE requirements as stated in [5] (∆ ≤ ± 0.001), the sensitivity of the balance was set for the following values of calibration factors: = 0.4 and = 0.2.
RESULTS
After the calibration process of the balance, the model was tested for various values of the angle of attack ( ). 
where qA is obtained from tunnel calibration. 
